Bilateral nigral 6-hydroxydopamine lesions increase the amount of extracellular dopamine in the nucleus accumbens.
The goal of the present study was to provide neurochemical evidence for a shift in the functional balance between the nigrostriatal and mesolimbic pathway in favour of the mesolimbic pathway by investigating the effects of a partial, nigral, bilateral 6-hydroxydopamine lesion on basal and novelty-induced extracellular dopamine release in the accumbens of Low responder rats to novelty (LR). Low responders were chosen because the above-mentioned shift was seen in LR rats, but not in rats that have a high response to novelty (HR). About 1 microg/microl of 6-hydroxydopamine was injected bilaterally into the substantia nigra pars compacta and a guide cannula was placed into the right accumbens. Changes in extracellular dopamine in response to novelty, a new cage, were measured using a microdialysis probe inserted into the accumbens. The lesion size was determined by quantification of tyrosine hydroxylase immunoreactivity of the substantia nigra and the ventral tegmental area. This revealed that the lesion partly destroyed the dopaminergic cells of the nigrostriatal pathway, thereby relatively sparing the dopaminergic cells of the mesolimbic pathway. The lesion significantly increased the amount of extracellular dopamine in the accumbens during both basal and novelty conditions. We suggest that the experimentally induced neuronal death in the substantia nigra pars compacta with subsequent removal of lateral inhibition of adjacent neurons underlies the observed changes in the amount of extracellular dopamine in the accumbens.